Aiming at the problems of nonlinearity, time-varying and big lagging in an activated sludge wastewater treatment process, the forecast modeling of COD can be established according to the historical data of chemical oxygen demand(COD) collected from sewage plant, and using the LIBSVM toolbox to determine the model structure and parameters. With the use of the output error data and the particle swarm algorithm, we can optimize the parameters of support vector machine(SVM) and correct model, until the output error is minimum. The results on simulation show that the more simple modeling process, the prediction effect will be much better . Compared with the BP neural network, the standard SVM model, it can reflect the characteristics of COD distribution in the future time.
water quality measurement index [2] (such as the concentration of chemical oxygen demand, short for COD) it lacks mature and economical online measurement instrument. Reference [3] By using the established BP neural network prediction model to predict the sewage treatment plant's output water CODcr, and the concentration of NH3-N. But its prediction accuracy depends on the network topology structure [3] . [4] By using real-time monitoring data of sewage plant, the BP and RBF neural network water COD forecast models were established respectively, But when the training samples excess, it will increases the model's learning time, otherwise, it will lower the prediction precision [4] .
Due to the inherent defect of the neural network, such as easy to fall into local minimum and poor generalization ability, it caused certain constraints in practical applications.
Support Vector Machine, SVM for short, is a machine learning algorithm based on statistical learning theory. It has certain advantages over solving especially the problems of small samples, nonlinear system and overcomes the neural network's defects of poor generalization ability and easiness to fall into local optimum [5] . On the basis of existing research results, a kind of particle swarm optimization LIBSVM parameters prediction model of COD can be designed in this paper，Solving the model parameters affects the generalization ability in a certain extent. The simulation results show that the model has good forecast effect of COD and better generalization.
Principle of Support Vector Machine Regression
Describe the multivariate nonlinear regression model general form as follows: 
Calculated by formula (4) final regression estimate function is:
Basic Principle of PSO Particle Swarm Optimization is based on evolutionary group technology, the basic idea comes from the research and simulation of bird feeding behavior.
Particle swarm optimization algorithm in essence belongs to a kind of intelligent algorithm in parallel global stochastic optimization. PSO initialized to a group of random particles, each particle has a corresponding position and velocity.Respectively ( ) 
Conclusion
This paper proposes a method of sewage water quality prediction based on PSO -LIBSVM. In view of the SVM parameters selection problem, using PSO algorithm to optimize LIBSVM penalty factor C and kernel parameters 2 σ ,and the algorithm was applied to prediction of COD. The experimental results
showed that PSO -LIBSVM forecasting model not only is better generalization, higher prediction precision than standard SVM, but also has high practical value through the change trend of the predicted results can provide theory support for the sewage treatment plant operation.
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